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Figure 1: ESI-HR-MS (+) spectrum of compound 1
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Figure 2: FT-IR spectrum of compound 1



8

0.51.01.52.02.53.03.54.04.55.05.56.06.57.0
f1 (ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

3.
02

12
.0

1

3.
13

1.
45

3.
13

4.
04

0.
76

2.
45

1.
28

3.
01

0.
93

3.
24

2.
04

1.
19

1.
00

1.
06

1.
07

1.
11

1.
04

1.
00

1.
00

1.
07

0.
84

0.
91

0.
92

0.
94

0.
94

0.
95

0.
95

0.
97

0.
98

1.
14

1.
16

1.
59

1.
61

1.
62

1.
63

1.
71

1.
71

1.
72

1.
73

1.
76

1.
76

1.
87

1.
88

2.
04

2.
05

2.
05

2.
05

2.
06

2.
30

2.
30

2.
30

2.
31

2.
31

4.
91

4.
93

5.
08

5.
12

5.
40

5.
99

5.
99

6.
47

6.
69

6.
69

6.
70

Figure 3: 1H NMR spectrum (500 MHz, acetone-d6) of compound 1     
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Figure 4: 13C NMR spectrum (125 MHz, acetone-d6) of compound 1
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Figure 5:  DEPT 135 spectrum (125MHz, acetone-d6) of compound 1
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Figure 6: COSY spectrum (500 MHz, acetone-d6) of compound 1     
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Figure 7: HSQC spectrum (500 MHz, acetone-d6) of compound 1
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Figure 8: HMBC spectrum (500 MHz, acetone-d6) of compound 1
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Figure 9: NOESY spectrum (500 MHz, acetone-d6) of compound 1
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Figure 10: ESI-HR-MS (+) spectrum of compound 2
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Figure 11: FT-IR spectrum of compound 2



17

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

6.
05

3.
20

3.
17

3.
11

1.
19

1.
05

1.
00

1.
09

1.
15

2.
94

2.
07

2.
91

0.
94

1.
24

1.
29

1.
19

0.
98

2.
06

1.
93

1.
10

1.
13

1.
15

1.
12

1.
00

0.
90

0.
95

1.
13

0.
93

0.
93

0.
95

0.
96

0.
97

0.
98

0.
99

0.
99

1.
17

1.
19

1.
23

1.
24

1.
25

1.
29

1.
56

1.
58

1.
63

1.
65

1.
66

1.
68

1.
70

1.
72

1.
77

1.
88

1.
91

1.
92

1.
95

1.
98

1.
98

2.
01

2.
06

2.
07

2.
16

2.
31

2.
33

2.
34

2.
42

2.
43

2.
45

2.
45

2.
47

2.
49

3.
85

3.
85

4.
57

5.
43

5.
44

6.
01

6.
02

6.
52

6.
71

9.
40

Figure 12: 1H NMR spectrum (500 MHz, methanol-d4) of compound 2
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Figure 13: 13C NMR spectrum (125 MHz, methanol-d4) of compound 2
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Figure 14:  DEPT 135 spectrum (125MHz, methanol-d4) of compound 2
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Figure 15: COSY spectrum (500 MHz, methanol-d4) of compound 2     
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Figure 16: HSQC spectrum (500 MHz, methanol-d4) of compound 2
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Figure 17: HMBC spectrum (500 MHz, methanol-d4) of compound 2
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Figure 18: NOESY spectrum (500 MHz, methanol-d4) of compound 2
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Figure 19: ESI-HR-MS (+) spectrum of compound 3
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Figure 20: FT-IR spectrum of compound 3
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Figure 21: 1H NMR spectrum (500 MHz, methanol-d4) of compound 3
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Figure 22: 13C NMR spectrum (125 MHz, methanol-d4) of compound 3
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Figure 23:  DEPT 135 spectrum (125MHz, methanol-d4) of compound 3
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Figure 24: COSY spectrum (500 MHz, methanol-d4) of compound 3     
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Figure 25: HSQC spectrum (500 MHz, methanol-d4) of compound 3
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Figure 26: HMBC spectrum (500 MHz, methanol-d4) of compound 3
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Figure 27: NOESY spectrum (500 MHz, methanol-d4) of compound 3
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Figure 28: ESI-HR-MS (+) spectrum of compound 4
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Figure 29: FT-IR spectrum of compound 4
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Figure 30: 1H NMR spectrum (500 MHz, methanol-d4) of compound 4



36

-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

0

50000

100000

150000

200000

250000

300000

350000

400000

450000

500000

550000

600000

650000

700000

11
.7

4
12

.2
0

13
.8

5
16

.0
3

17
.2

4
19

.4
0

22
.0

5
25

.6
3

27
.5

8
28

.2
0

30
.5

6
37

.1
6

37
.7

2
38

.0
3

38
.5

1
39

.2
5

42
.6

3
48

.5
7

48
.7

2
48

.8
6

49
.0

0
49

.1
4

49
.2

8
49

.4
3

55
.1

6
56

.6
0

64
.8

4
68

.0
7

73
.2

9
90

.4
5

97
.0

7
99

.3
0

12
2.

44
12

8.
03

17
1.

08
17

4.
45

17
7.

42

Figure 31: 13C NMR spectrum (125 MHz, methanol-d4) of compound 4
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Figure 32:  DEPT 135 spectrum (125MHz, methanol-d4) of compound 4
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Figure 33: COSY spectrum (500 MHz, methanol-d4) of compound
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Figure 34: HSQC spectrum (500 MHz, methanol-d4) of compound 4
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Figure 35: HMBC spectrum (500 MHz, methanol-d4) of compound 4
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Figure 36: NOESY spectrum (500 MHz, methanol-d4) of compound 4
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Figure 37: ESI-HR-MS (+) spectrum of compound 5
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Figure 38: FT-IR spectrum of compound 5
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Figure 39: 1H NMR spectrum (500 MHz, methanol-d4) of compound 5
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Figure 40: 13C NMR spectrum (125 MHz, methanol-d4) of compound 5
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Figure 41:  DEPT 135 spectrum (125MHz, methanol-d4) of compound 5
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Figure 42: COSY spectrum (500 MHz, methanol-d4) of compound 5 
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Figure 43: HSQC spectrum (500 MHz, methanol-d4) of compound 5
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Figure 44: HMBC spectrum (500 MHz, methanol-d4) of compound 5



50

Figure 45: NOESY spectrum (500 MHz, methanol-d4) of compound 5
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Figure 46: ESI-HR-MS (+) spectrum of compound 6
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Figure 47: FT-IR spectrum of compound 6
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Figure 48: 1H NMR spectrum (500 MHz, methanol-d4) of compound 6



54

-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

1100000

12000009.
28

11
.9

5
15

.9
3

17
.0

1
21

.0
7

21
.9

7
27

.3
1

27
.9

1
32

.6
7

37
.6

6
39

.5
4

42
.4

2
43

.0
7

54
.9

4

72
.2

5
74

.3
3

96
.7

0
98

.6
1

12
4.

77

14
1.

98
14

6.
34

15
4.

08

17
0.

98
17

1.
94

17
8.

07

19
6.

76

Figure 49: 13C NMR spectrum (125 MHz, methanol-d4) of compound 6
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Figure 50:  DEPT 135 spectrum (125MHz, methanol-d4) of compound 6
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Figure 51: COSY spectrum (500 MHz, methanol-d4) of compound 6 
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Figure 52: HSQC spectrum (500 MHz, methanol-d4) of compound 6
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Figure 53: HMBC spectrum (500 MHz, methanol-d4) of compound 6
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Figure 54: NOESY spectrum (500 MHz, methanol-d4) of compound 6
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Experimental detail for cytotoxic assay.

Cytotoxic activity screening of the crude extract and compounds was performed according to a 

previously described protocol by Sammet et al., 2010. The KB-3-1 and KB-V1 cells were 

cultivated as a monolayer in DMEM (Dulbecco’s modified Eagle medium) with glucose (4.5 g L-

1), L-glutamine, sodium pyruvate and phenol red, supplemented with 10 % (KB-3-1) and 15 % 

(KB-V1) foetal bovine serum (FBS). 50 µg mL-1 gentamycin was added for the KB-V1 cells. The 

cells were maintained at 37 ◦C and 5.3 % CO2-humidified air. KB-V1 cells were continuously 

selected during cultivation with vinblastine sulfate (150 nM). On the day before the test, the cells 

(70 % confluence) were detached with trypsin-ethylenediamine tetraacetic acid (EDTA) solution 

(0.05 %; 0.02 % in DPBS) and placed in sterile 96-well plates in a density of 10 000 cells in 100 

µL medium per well. The dilution series of the compounds were prepared from stock solutions in 

DMSO of concentrations of 1 mM or 10 mM. The stock solutions were diluted with culture 

medium (15 % FBS [KB-V1]; 10 % FBS [KB-3-1]) at least 50 times. Some culture medium was 

added to the wells to adjust the volume of the wells to the wanted dilution factor. The dilution 

prepared from stock solution was added to the wells. Each concentration was tested in six 

replicates. Dilution series were prepared by pipetting liquid from well to well. The control 

contained the same concentration of DMSO as the first dilution. After incubation for 72 h at 37 ◦ 

C and 5.3 % CO2-humidified air, 30 µL of an aqueous resazurin solution (175 µM) was added to 

each well. The cells were incubated at the same conditions for 6 h. Subsequently, the fluorescence 

was measured. The excitation was effected at a wavelength of 530 nm, whereas the emission was 

recorded at a wavelength of 588 nm. The IC50 values were calculated as a sigmoidal dose response 

curve using GRAPHPAD PRISM 4.03. The IC50 values equal the drug concentrations, at which 

vitality is 50 %.
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Figure 55:        Dose-response curves 
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Figure 56:     Low-energy conformers (≥ 1%) of compound 1 obtained at the B3LYP/6-
311+G(d,p) IEFPCM/MeCN level of theory
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Figure 57:       Low-energy conformers (≥ 1%) of compound 2 obtained at the B3LYP/6-
311+G(d,p) IEFPCM/MeCN level of theory
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Figure 58:       Low-energy conformers (≥ 1%) of compound 3 obtained at the B3LYP/6-
311+G(d,p) IEFPCM/MeCN level of theory 
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Figure 59:       Low-energy conformers (≥ 1%) of compound 4 obtained at the B3LYP/6-
311+G(d,p) IEFPCM/MeCN level of theory.
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Figure 60:       Low-energy conformers (≥ 1%) of compound 5 obtained at the B3LYP/6-
311+G(d,p) IEFPCM/MeCN level of theory.
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Figure 61:       Low-energy conformers (≥ 1%) of compound 6 obtained at the B3LYP/6-
311+G(d,p) IEFPCM/MeCN level of theory.
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